
CTIA Wireless .....ber Panability SoIuIioas

SMS Abmwive 4: MDN*MSJD TIWlatiqn at the NP SCP

Alterative 4 requires that the NP SCP concains MDN-to-MSID translations. The MON-lOa
MSJD tnaslltions need to be maintained IRCl admiaistend by the regional NPAC-SMSs.
Updates for the nnslllion may use the same mechod defined for MDN-to-LRN 11'Ulslations.

This scheme requires the 0fiIinaUaI sysaem to query the HP SCP for an MDN-lOaMSID
v.sIation. Then. the ori..... 1)'IIem routes she short message to the destination home
system usial the MSID provitkd in 1he quay response.

In the event 1hat the dialed MPH is DOC within the covcrap..ofthe regional NPAC-SMS.
oriain-I S)'SleIII may have to query an NP SCP that con1aias the data for the region of the
dwed NON or query an NP SCP that conuins nationwide NP data.

The first fipreiII~the call flow for the scenario when the MSC queries the HP SCP f01
the called party's MSID aDd the second figure shows the call flow for the MC querying the Hi
SCP.
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FipY 3·11 AllmrotM 4/tJr WNP SMS INlmry
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(3) When die deItinaIion home Me receives the SMDPP request. it delivers the shon
zneaaae followin& existing procedures.

1lae........ofAitemative .. me as follows:

• The exisDDa MSC-NP SCP iDterflCC can be used for the MDN-to-lRN mmslation to
suppon SMS. ahbouah it is clcfmed call routing.

• The MSID-to-MC translation can be used to route short messages to the destination
honleMC.

The disIdvaDtaps ofAI1emativc .. me as foll~:

• NP SCP. local SMS and NPAC-SMS need to support the MDN-to-MSID translations for
all wireless subscribers within iu ~ion.

• The MSC or the MC need to have the capability to query the NP SCP for an MSID.

• The NP SCP quay element needs new pi'0I0C01.

• Under sceMrio Bwhere message routing is throup the oripwor's home MC. if the
CJI'iIinaIor's MSC is performing the NP SCP query for an MSID. the originator's MSC
needs to forward the MSID to the originator's home MC.

The following items with reprd to Alternative" should be further investigated:

• Since NPAC-SMSs only contain rqional data. it is foreseeable that a query may be
a.mched to an NP SCP that only contain data from die .... it is in. Thus. it may be
pre&fable to have the MDN-to-MSID translations for wireless subscribers available
nationwide.

• InternationaIrouaUaI may require this .ltemaIive to hPe • pte\Wy MSC to launch a
query to the NP SCP for the MSID of the ailed pany or may require the foreign countr
to query the NP SCP.

SMS AIInMM S- 10:tti1iton. theNt scP
.

In aItemItive S. the oriPnatin. MSC or Me routes an SMS Detivery Point to Poiat (SMOW)
1IM••lp to ailed ,.ny's hoaIc datiawbon MC via a lQ..c1ip 017 at d'le NP SCP. When the
sIIaIt mlili. urivcs at die STP. a 6-cliait MDN-to-NP SCP G1T is pafo,,"ed. Tllil may nee
a MW......... type (T1') to f'oIMId the incssap to the NP SCP. Thea. the NP SCP It
MDN 10 iII.-ci LRN _die inc:ominl ......... type to type i
I..RN-to-MC The NP SCP relays the short mesup to the destination Me via. 6-
cliP LRN-Io-MC 01T at III STP.

....
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FipY J-12 AJIft'fttlliw 5 for SMS Delivery
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The delaiWIteps are _ follows:

(I) MSC or Me ....1he SMDPP to the deItiMaioa Me•
(2) 1'be STP 64tit MDN-to-NP SCP _ for SMS. WIlla_.sc
~ the it bln.11I1I 1he hl_.". (1Tt) to••u.....
InIIIIIabon type (11'2) and maps the MDN to its usociated LItN. The MP SCP..,
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short messaae to the destination MC. nea. the STP performs a 6-digit LRN-to-MC
tnIIIIation to route the messate to the destination MC.

(3) When the destination home MC receives the SMDPP request. it delivers the short
messaae followinl existing procedures.

The IMIvanuaes ofAlternative 5 arc as follows:

• Step 2 uses the lime I().clip intermediMe G1T at the NP SCP process that the wirelin
industry is developiDwmvesUpting for the sappan ofservices such as CLASS. Inter­
switch Voice Messqina. Calling Name., and ABSJUDB.

• The NP SCP does not need to maintain Idditional routing information for SMS.

• Shan messages from other countries will be delivered to the destination home Me usil
this alternative.

• lo-clip intermediate 017 at the NP SCP is more efficient than querying the NP SCP :
the UN.

The disadvantages ofAltemarive 5 are as follows:

• The NP SCP needs to the have the~Iity to perform. lo-etigit intermediate orr I

the secp level.

• There is • need for two new tnnslation '>'PeS; one for MDN-to-NP SCP (Me) translat
IIId the other for the LRN-to-MC transmrion.

• Administration for the point code ofMCs used for the LRN-to-MC orr will be needc

The following items with reprd to Alternative S should be funher investipled:

• None identified.



4. . BUSINESS SYSTEMS, OPERAnON SYSTEMS AND BILLING

4.1 Senrice Order aDd Provisieaial

4.1.1 Procas FItIw 0twWw

FIpI'e 4-1 below illustrates the overall intorm.tion sbariDg process for portability.31

Fipn 4-/ Service CJrtkr andPruwuiolfirrg Procas Flow

.-ya
fll~_

The NPAC-SMS is an inisuation c:enter developed. owned and apenIed by I aeucral. third
pert)' CGIDpIIly (i.e to aI.telecommunications service proviclen). It collects and
d~'" information that..paned subscribers to .mce providers in ic ...
Pl'11I1dty.1e¥eD ............. have been ..... upan31 for coverina the U States. wid1
.... ftMIIIdy carrespoadina to the..bounclllries associated with the seven Reaional Bell
0perMina Companies (RBOC).

TIle LSMS is IoP:aI Opeaations Systems (OS) fuactian tbat accepts cJowft... fraIII the NPAC
SMS..d...... the ... to die NP·SCPs. 1Ws topal ftaaction could be I ..........

.,... GIl the wsp pnIIIl~ .. applicalion widain aaodacr os. 01' fUnctioa. pnwidlld by.....
COlDpili)'. A WSP c:a deployIii.LSMS. LSMSs per NPAC-SMS or LSMSs per NP-SCP;

31 NfII1II A....x-~COfIItCil LNt' An:IIiI«Iwe 11IIII.4........... t'1tM. a-,. MIrcb 4. 1997.
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this deployment will depend upon the WSPs infraslrucNrc. NP-SCP platfonn deploymCOL all
netWork coverase area.

The Service Order Activation (SOl.) function is similar to the LSMS in that it is a function
which ties the NPAC-SMS with the WSPs service order processing systems. As with the LSI
this ftmclion could be • physically separate system or a function within another system.

The imerfacc between the NPAC-SMS and the LSMS is an open interface based upon the
er-..dDOIl Maupment Information Prococol (CMfp). This interface. includinl the eMIP
objects, is currently documented in vmous tocmons. mostly on a lUte or regional basis: and
objects c.u wry Imona the NPAC-SMSs. However. the NAN<: NP Working Group is prete

looking into crating a sinI1e interflce document for aU ofthe regions.

The interface between the NPAC-SMS and the SOA is also • CMIP·based interface and
similarly documented.

The interfice between the LSMS and the NP-SCP as well as the between the SOA and the
WSP's Service Order Entry systems is at the discrerion ofthe WSP.

The processes by which these systems communicate infonnation is discussed below.

4.1.2 ~.N""., III«:k 0pM/., Portllblllty

Once a number block opens for poa1Bbility. every telecommunications provider within die~
servina that block must provision the block as open within its switches. More specifically. a
WSP must populalelhe appropriate number portability tables in the MSC with the open NP~
NXX so that the NP triger wilt trilFf the query upon detecling that a called pIIty ......·l

NPA-NXX matches this open NPA-NXX. All open blocks served within the resion must ~
provisioned in the MSC. The determination of how many or few open blocks .. pro¥__

a sinlle MSC is at the disaetion of the WSP dependina upon the architecture deployed by til
WSP ....need with the responsibility of supporting WNP per the FCC order and this docum

The source for open number blocks will be the LERG. The melDS for notification is still to I
detelnlined. The format of the information will be in NPA-NXX blocks.

4.1.3 ,.",."",,. It.aIpI of.PtwIt1tISlIIIxribD

The..-ofDOCifyiaa the ftlCeipt ofa poft sutIIc:riber involves (a)~ the NPACa
the new LIN for the ON so dual it can txo.dcut the new LIN to all SPS widdII tile .......

·f (b) coordilllt" the cIuuIp with the old SP (e.... service activation, line side proriIioDiDa).
.

A ItIndant process definition is CUllend)' beina worbd by the NANe NP WCIItiIIa..,.
upon efforts by various states in defininl the flow. This document will naI au [PC to"";
the details of these flows and urges WSPs to review and comment on the wort in ........

"'9



,
. ..

The essence of this flow. bowever, can be described at a hip level:

(a) The NewSP receives written authorization regarding the subscriber's intention to port.

(b) The New SPcommunicales the port to the Old SP via an Electronic Data Interchange
(£DI) inter&cc.

(e) lhc Olel SP coafirms the naipt of notification

(d) The New SP (and optionally the Old SP) notifies the NPAC·SMS oftile new LRN for
the DN via the SOA.

(e) The New SP and the Old SP coordinate the activation date and line side provisioning
(automated ud manual processes are being defmed).

(f) The subscriber is activated.

(g) The NPAC-SMS downlolds the new LRN to all LSMSs. All SP. update their NP·SCP
with the data in the LSMS.

(h) Calls route to the new, ported subscriber per the WNP Solution.

AJtboqb simplified. one tID realize the complex yet crucial coorcliaatioa that must occur
benween two SPs. In fact. the lines ofcommunication (manual andIor electronic) must be
established between every SP (wireline and wireless. alike).

4,1.4~..jroIrtl_N1'AC-SMS

The NPAC-SMS holds the master copy of the mapping from ON to LRNs u it is the center
which notifies all SPS ofa subscriber's new LRN when the subscriber ports.

The point in the prucess in which the down..occurs can be seen u step (&) aho¥e. As wi&Ia
the above process descript"" many states have documented their defaned ~ of'" coaIC
of the NPAC-SMS and the CMJP interface (includiaa objects) between the NPAC-st
ad the LSMS. As a result. currently seven versions ofthe intel'f'Kc exist. Hownr. the NAt
NP Workina Group hu taken on the effon to arrive at a sinBle. stIIftdant NPAC-SMS..of
objects. WSPs are urged to become involved and comment on these effoI1s.

Besides download.. the data to the NP-SCP (e..., ON to LRN .....u, .... MPAC·SNS is
beina del"'" to haw the capRilky to down..the neellllry data for the GTI' ........
requind far number portability. More about this cIownbd can be fouacI in dacamentI which
describe the NPAC·SMS aDd as interface.

....
• •Ardll.



4.1.$ ......Me NPAC-sMS DtIltl

Alang wida defiDia,a process by which data is clelivered to or n:ceived fn:H1t the NPAC·SMS
into an SPa systaIlS. lID audit function is beinS defined to allow for SPS to validate the content
of the d••1bue at periodic incervals.

4.2.1 IMSI, MIN..MDN......""."

MONs are NANP numbers and should be aclftIinisuftd as today's wireless directory numbers
Idministered today.

IMSls are usiped by the Bellcorc Nulaberin& ConIuItiaI Group (NCO) upon carrier request
aad ia .ccanIance with the lMSI........' GttJdeIIIta tIIIIl Proc:etbra. Version I. Febnwy
12. 1996. For WSPS duIt chooseto~· IMSI MSIDs. they must plan for and implement I

administration process for obtaining. usiping. maintaining. and aginl as appropriate IMSls.

In WNP the usipDUlllt _ .........ent ofMlNs as MSIDs is yet to be determined. As wim
IMSIs. WSPs usinJ MlNs as MSIDs must plan for and implemeat an admiDislration process f
obtainina, usiping. maiafaiaina Iftd ..ins as appropriate MlNs. The WNP Solution assume
that the M1Ns used by WSPs today for dialable numbers will be retained by the WSPs for MS
usage.

When a wireless suIlIcribcr tenniutes service (i.e. does not part but rather drops service
altopdler). the WSP may choose to provide intercept treatment. Durinl dais period. no chtn1
Ire iaclica1ed to the NPAC-SMS and calls will contiDue to be routed to the WSP.

Durina this time. the scmce provider may offer ItIIIdaRt or custom~ INalIMftt for CI

to this number. After the period ofprovidiDg inIen:ept expires, the serving WSP then RDIifielI
NPAC-SMS that the poI1abIe Dumber entry should be removed. The nUMber l'e'IeIU to the
service provider which was .'Iocated the NPA-NXX associated with the freed number.

4.2.3 lM:fIIiM...,N.",.,AalpIllMtr'" WSI'

I. order to ftICeive Calls for paned 11Ibsc:n1iers withia • JerYiIta ..... WSP d •
least ORe LRN withiDthIt........ A WSP maydeIi..- a -lie MSC in the .
• ..... point ofeatry for incaaaiaB calls (e.&-. • pteway MSC). In dais case, the ,,'W8)
MSC would require at least ou lJtN vat. for ott. aetWorks to route calls. Once die MSC
m:cives the call: it may invoke existing wireless proc:eclurDfor"hriaI .......y...
number to complete tile call. The MSCs behind tile pteway do not require LRNs.

....
•~II.
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AItematiYeIy, • WSP may choose to allocate at least one LRN for every MSC in the servin,
which would iesult in I'OIIIiaI calls to various MSCs..eliminllinl the concept of.pt...
MSC. Ifmultiple MSCs sMre the 11IM code block (i.c~ NPA-NXX). then • unique LRN is
needed to identify..MSC. Either method is acccprabic and at the discretion of the WSP.

AsaipiDa aD UN to aD MSC may require that the MSC be listed in the LBG. A majority
MSCs me cunenlly not LERG-liSlfld. The exact impact n.quires further study.

11Ie ...._ proCI••I....... billiIIs. illcladina c.......... reconciliation. have III

been Wentified It Ibis lime for WNP. However. the lepII1Itian oCtile MDN InCl MSm. allO'
11M: MSID tID idaify the WSP with the first six. cfiaits should allcviaIe some of the impacts 1

...1Iaiap AcIditiaDally, ct......have been held reprdinl the
additioa of_ ba1liDa (prabIbIy DOt depelldent an MIN, IMSI. nor MDN and y
be cIefiDed) which miPt helpideatify the service provider for the caJUnl record.

....
• j!dl



PlatfOI'lD

5. WIRELESS NUMBER PORTABILITY SYSTEM IMPACfS

1bis IIeClioD -..unariDd the anticipated WNP architecture implC1S to each of the entities in ,
netWOrk archilectufc.

Fipn 5-1 below mapI the COIIIpGhIftIS of the wi... number portability building btocks in
Fipre 2·1 to the wireless NP plad'onns (c.... nerworIt elements. opcmions systems). Most
platfonns IIMlp to only one baildiDl block: the exceplion is the MSC as it maps to multiple..
.fipre also illustrates the I'CCOIIlIIleIIC modific:alions related to each platform.

Firm 5·/ MtIppIttr ofP1IJIfomu 10 Winlas N"",bu PartabWry Model

Model
C.........

Row*" AIJorltI-I

~=I "I !--~€w.t. HIW
~Itift ofMDN&: MSlD , _

1"""1------, ~

1
SlWtoperfoms6+

Silptlration olMONcl~ L..__STP ...._- diIican ifmulti
_ HUt behind MSC

J t~ forquery
~ NP-SCP HIW .t. SIW for;...' i pllltform'

• - -5.1 ........ tile Mobile Stado.

The foIlowinl impacts arc anticipated on the MSs:

"63 ..
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• Beca... the sotution separateS the MSID from the MON. the MS will need to contain
baIh die MDN ad the MSID. This implies bach IMSI (iflMSI CIlMbte) as well as the
MIN (IS Jona IS MIN is used as an MSID).

• 1111 MS will .....with the IMSI on 1ft IMSI capable netWOrk or widI the MIN on
MJN.capab1e networks. Irthe mobile is not IMSl-eapable. it \\illl'elister with MIN on
IMSI or MIN netWOI'b.

• It will be dairable for the phones to display the MDN or nothing instead of the MSID
whea the subscriber powers on hislher phone.

• POftia& fiam one SP to aaocher SP may require that the mobile saItion be repropamme:
with • MIN or an IMSJ IS appropriate to the recipient provider. The impacts of
portability on pseudo-IMSI mobile stations will require further stUdy.

5.2 I_paets to the Air I.temea

No impacts have been identified for tile followinglir interface protoCOls: 15-136,15·95 and
GSM.

However., ifI provider chooses to "",lemeat 1ft IMSI nerwort. the following impacts should b
known (and is being worked on by the 15-1361t1nc1ards committees):

• In the 1S-136A staIIdards., ifbath an IMSI and a MIN are proJrammed in the mobile. It
MIN 1Bkes pnc:edenc:e owrthe IMSt while in the mobile's home couatry. Therefore.
mocIifications to the rtandanI are required in order to reverse the precedence. allowing

__ IMSt to be the primary identifaer in an IMSI-capable netWOrk.

•

5.3 I_pacts to 18-41 Sip.Hag

The following impects to the 15-41 sipaling stIIIcIards are anticipated:

• All 15-41 messages which contain MIN (e.g., Registtation Notification) will need to '"
enhanced to support MSID.

• The coatents ofthe dialed dipts ,....meter in the 18-41 messaps (e.g.,
LocationRequest) will be the MDN instead of the MIN.

• 18-41 will need to be enhanced to support Autom8tic Code Gap (ACG). puticululy U
theNP-SCP.

• A query must be defined and documented. This could be either an existilla. I modifie
or I new 15-41 message.

• The 18-41 Location Request Return Results me.... should be modified in order to
diltinpish whether the destination digits are a n..DN or IIIIOIher type ofdips (e.g. C
Forwarding digits). .

"'64 ....11I
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CTIA Waelea Number Portability 5olucions

• MIN is cunendy a mandatory parameter in 1he SMSREQ mess&lc. For SMS in WNP.
the appropc_ value (for what is. MfN today) will be me MON. The SMSREQ
messase should be modified to require the MON.

5.4 bapam to GSM Sip.Hag

The GSM sipalina modificalions to support WNP involve two areas. The fim area involves
ISO' which should be baed on the same modifications adopted for wireline portability. Thes
include the foIlowing33:

• new FeI bit indication for translated number

• new GAP code point to indicate Caned Party Number

The other chap involves the Mobile Application Part (MAP) protocol which is a specific ty)

ofTCAP pi'Otocol. The cbanps include the following:

• a definition ofa query messap and response

• incorporation ofACG protocol and procedures

5.5 I.pads to the Home LocatiOD Register

The WNP udaitedure notes the following impKIS on the HLR:

• The HLR must pn:Mde a mapping between the MSID and the NON for all subscribel
"_.

• The MON should be made available to the MSCNLR at the time of reaiaration for •
subscribers.

• Ifmultiple MDNs are used for the same MSIO, the HLR must desipate one MDN III

prefemd MDN for the domestic netWOrk.

• The HLR must suppon MY enhancements to the 15-41 (or equivalent) messaps ....u
to 8CCOIIlmoct.te MSIO. MIN. MON. and IMSI, as appropriate.

5.6 I...... totlae MehOe SwltcIaillg Celiter

The MSC is impacted in multiple uns includial~Iidatioe.all ariJia.... call
delivery, FOUler tables, digit screening. query capabilities. and others. Some of these __ I
delailed below.

33 CCPN SS711C1WG1k CIIpIbiIity ia Tl U SS7 s;,.t...,s",.. NfIfIfIMr 7.N...,.l'tIt'ItIbIIIty 011I C.....to. hrt
N..... - I"",•• adTal amendy in WIol1O become In Americ:M NItionII sa.dIrd

....
. .....



To eftSUIe the Calliq Number Identification Pnsenwion (CNIP) service continues to deliver the
apprapI'i8 number 10 the called pari)' the MSC must populate the calling party number
parameter with the·MDN in the ISUP lAM.

$.6.1 R.,16trtIIItHINtlI1ltItIIItM

TIu: impldS on the MSC clue 10 the pR)pOICd WNP architecture. pertaining to the MS
~ aacl validatioa. are the following:

• The MSC must support (or at last portions of) 15-41 Revision C (or equiv:1~ent) proloco
for the Mobile Application Pan if the MSC is to perfonn NP functions.

• The MSC must send the resistration request to the HUl requiriftg on of the MSID
digits at the STPs.

- IMSI will ••rr of9. and MIN will use. rr of3.

- IS-4) Revision C must be modified to include the MSID in pllce ofthe MIN IS a
mandatory parameter in the RegistrationNotifieation message.

• The MSC will receive _ HLIl response to the regisaationIvalidation mcssap which is
MTP routed from the HLR. The profile IUCI'O in the response message must include the
DNoftheMS.

• The MSC must be able to differentiate between MSID Ed MDN and to store them in th
call register.

s.6.:Z 0JIl OrIfbuItiOll

The impacts on the MSC due to the pR)pOICd WNP architcc:nR. pertaining to the MS call
origination. are the followillg:

• The ori....... MSC malt populate the CgPN ill the ISUP lAM with the MDN. This
MDN is obcaiaed &om MS's HLR in the respoase to the....ion respoasc.

• Theori""', MSC mua populate the Cbarp Party Number in the ISUP lAM with th
MDN. This ON is obtaiaed &om MS'. HLR in the response 10 the repstratioa response

• Ifthe CdPN belongs to a poited~A-NXX block. then the following must hold true:

- The MSC mast have • triger for the NP-SCP query whea the MSC ..duIt
the call is ia1ra-LATA IDd non-local. The MSC will query the NP-SCP.... the
WNP Query message to obtain the LaN of the emry switch ofthe pcmecI number.

- The MSC must be able to interpret the response received from the NP-scP. The
response contains the LRN for ported ONs and the dialed ON for non-ported DNa.

..
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- Upon receMnllhe LRN. 1he MSC must send an ISUP lAM masap. to the next
swiIcb widl the IJIth bit set in the FCl.me CdPN set to the mrieYed LRN. the Cgl
set to the MDN ofdie calling part)'~ and the GAP p.rameten set to the dilled ON

- Ifthe MDN is not ported. the NP·SCP will respond with the CdPN parameter set
the dialed ON in the response messqe. The MSC must be able to process this
messqe.

- IfMSC detenniDes thIt it is an inter-LATA call it must route the call to the
1ppJOpI_IXC for fiIrdIer processing usiaa ISUP or Multi-Frequency (MF) trw
set up messages. The IXC may then perform the query to the NP-SCP.

S.U CIIIl~

The impIdS on the MSC due to the proposed WNP an:hitecturc., penaining to the MS call
delivery, are the follOwing:

• The MSC must be able to process the lAM parameters. including the FCI mth bit ancl
GAP.

• The MSC poimed to by the LRNCi.e.. entry MSC} must recopize the LRN in the CC
as ill own. It must then replace the CdPN value with the GAP value. This new CdP!
will1hen be processed by the MSC as usual.

The MSC wilt send a query to its HLR. baed on the MDN received from the 1St
mesap Since the MDN is dift"enmt from MSID aDd since nndtipte HLRs IQ)'

support be supported at the MSC (for some netWOI'ks~ a special translation ofth
ON may be needed to locate the HLR.

• When setting up the InIftk to the Serving network. the MSC must populace the lAM
messap with the CdPN equal to the TLDN, the GAP equal to the MON. and the Fa
indicaIor as set (no query is necessary during this lei of the call).

• If the call is forwarded to another number. the entry MSC must treat dae ron-ded
number u a new dialed number and follow the LRN solution. Th-. if..~
number is within a ported range. the MSC will query the NP·SCP to set the LRN of
destination switch.

5.7

"

There are two basic types of inten:onMction used by wifeless carriers for ........wi
the PSTN34 3S. Type I and Type 2. Type t and Type 2 trunks can be used for n-cltrn.ial

34 EINI1A 15-93 c.u.urRtIdio T........;~ArD; I..".., s..w.nJ

3'~GR.I"5CDtIIptIIIibIIit Iff/onrttIIiOlf (or WSP-I.£C IltMrcOlflWCtiOlf
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traffIC in boIh direclioas. i.e. wire1css-lo-wireline and wireline-to-wireless. A description of
these interccmiIection types and the impacu ofWNP follows.

5.1.1 J)JM 1

Type I m.C4*leetioD is alnmk iaten:onnection between an MSC and a win:line End Oft"1CC
switch and C8l support....p oftrafrac between the MSC and the PS'l'll. This includes
traftic to aad hIa CUIDIIen served by 1hat Type 1~ traffic to and from other end offices
... MSCs in the local network. and traftic to.. from Iona diswace carriers. Type I trunks al!
support~ ofadler~ofnftic (i.e.• ancillary nftic) such as operator services.
directory -iscaDce.1Dd emerpac:y .mce access (i.e•• 911).

Since Type I trunks an: confipred as trunks with liDe aaanCllt (TWLT) at the Type I end
oftic:e. they CID aely sapport MF or ISDN ICCaS sipaliaa and not SS1ISUP sping.
Therefore.1be aINtiIuticM oldie LIN in the CcIPN..... the ute oldie FCl and GAP parameter
proposed in the SS7ISUP lAM for NP cannot be i1IIppOI'Ied by Type I trunks. Consequently.
proviclcn usin. Type I cruaIcs for wireless-to-wireline calls following an NP-SCP query by an
MSC will lose the benefit ofthe query.

Type 1 trunks can continue to be used for wireleD-to-witeline calls (including wirelesJ..t~

wireless via the wireline) in an NP environment in the following instances:

(a) where a WSP establishes a business agreement with the Type J service provider to
perform the NP queries.

(b) for calls to noa-ported NPA-NXXs.

(c) for long distlmce calls where the IXC. and not the Type I service provider. would
pedonn the NP query. and

(d) for ancillary services such IS operator services. directory assistance. and emerpacy
service access.

Type I trunks can also eaatinue to be used for wireliae-to-wiJelea calls (incladins wintI••
Wireless via the wireline) in an NP enviromnent where there exist no ported numbers within It
entire NPA·NXX in the WSP's Type I number .

Iftype 1 intac:cmnedS are to be replaced with an in connection type such • .". 2A.SS7 to
support the LRN call routina 1IICIhod. the MSC will need 10 be re-homed from 1M end ofIice t
aD M:CCSS tandem.

S.7.% 7)pc~

There are multiple Type 2 inIerconaections. i.e. Type 2A. 28. 2C A 20.

...ilil'
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• Type 2A interconnection is alnmk imen:onnection becween an MSC and a wireliM
taDdem switch, and can support illleldaanp ofntrlC between the MSC and the PSTl
This can inclucte tnftie to and from end offices Iftd other MSCs served by that Type
tDdem switdI. IIId traffic to and from tone distance carriers if the Type 2A tandem J

serves as an KCeSS tandem. Type 2A trunks can operate with MF or SS7 ISUP
.....ia&. To support HP. Type 2A U'UftU must be convened to S57 JSUP in order te
able to scad and receive the LRN in the CdPN. and the FCI and GAP parameters in tl
SS71SUP lAM.

• Type 28 intercoaaec:tio is a trunk imen:onnection bctwccn an MSC Ind a wireline c
office switch. aad '*' support intercI.-Ip oftraffic between the MSC and only
CUItIDIDeI'S served by that T)'pe 28 office. Type 28 trunks can operate with MF or S~

ISUP sipalinlllld 11'0 .....y provisioned to allow overflow traffic to route to an
usociated Type 2A tnak IJ'OUP. To support Hr. Type 2B trunks can remain MF as •
as laIC of the NPA·NXXs serwd by the Type 28 end office or MSC contain any pot

numbers. Further. the Type 28 end office lind MSC till perfonn ut NP-SCP query ..
the result indicaUaa that the call should be routed to • Type 2B trunk poup. Apin.
sipalin. can still be used in such cases as Ionl as the Type 28 end office and MSC 4

'retain the LIN for use with the associated Type 2A overflow trunk poup. should aU
the Type 2B 1rUDb be found busy. Type 2B trunks can be converted to SS7 ISUP u
optionally ammpd for sendinJ utd receiving the LRN in the CdPN. and the FCl anc
GAP parameters in the SS71SUP lAM.

WSPS can make business arnnpmems for another provider to query and property n:
the call to the poned-to network.

• Type 2Ci~ is a trunk illlerCOftlleCti between an MSC and an E911
taDdem for Emerpncy Service calls. Sipling over Type 2C 1nIDIcs is not im,.etecl
WNP. Emergency Services feature interaetions with WNP arec~ in section 3':

• Type 20 interconnection is a mmk interconnection between an MSC and an Operattl
Tandem. Siping over Type 20 trunks is not impacted by WNP. Operator Service
feature interactions with WNP are covered in section 3.3.1.

·5.8 I.pacts to tile SIp....Tn"'er Poiat

Note: It is recommended that all service providers utilize the orr caplbilily at their sTPs I
rautinJ 5S7 queries. AIthouRh MTP routiRl capability can be used. it will not be able to util
all of the performance and administrative benefits ofOTf.

The proposed NP architecture will have the following impllCts on the STPs mthe 557 .....
network:



• IfSTP GIT is used, STPs must support a new 17 value for row.. messa,es to the
WNP query mellI.,. 10 the NP-SCP. Wireless netWOrks. for WNP queries. should use
the same IT values as used in the wireline networks. 36

• The S1?s shall perform appropa iate 557 route and SCCP manqement for routing
quaies.

• IflMSl is implemeatecl, the S1?s must suppon G1T oflMSI for the new IMSllT.
AIthauP IMSI hu IS cliPs. the STPs may need 10 pcrfonn GlT only 6-cligit orr on
IMSIIO locate the home service provider's necwork. Ifthe home network suppons
amlliple HLRs for the same mobile nenwwlc code ofdle IMSI, it may have to perform
G1T Oft ........ '-diPs of tile"INSI in onier 10 __ the HLR for the MS. Only
the IMSI diPs needed to perform G1T are required in the SCCP CdPA. The complete
IMSI value used by the end applic:8tion should be provided in the TeAP.

• S1?s must have rout.e-_ cIcfined for cvezy possible destination netWOrk with which th•
...nee provider bas al'Olming qreement.

• STPs should be able to support DN-to-HLR routing U'IIlSladon based on a new intra­
network IT yet to be defined.

• S1?s will perfoIm Intermediate orr (lG1T) for 18......10 remote netWOrk nodes aft(

Final G1T(Fum for routing to the local netWork nodes.

S.9 OIpaas to Global Title Truslation

Tbe impacts below apply to the loc:ation of01T .....wu within a netWort. These impldS on
a,ply to netWOrks thatp. to use G1T for the routiaa and manapment ofquery messaps.

• The NP-G1T database is "a six-dip GlT...base loc:atecl on the STP.

• It is perceived that MSID OTIs are STP baed and are not impKted by number
poItIbnity.

• MDN OTIs for inter-netWork service _ capUilities are the most impICteCI in a _tl
portability environment. Much discussion his occumd on whether to locate the NON
OTT daIahase.OII the STP or on the NP-SCP. "Repn:J1ess ofIcaIioa. MDN-G1Ts IDa)

require intenoption ofthe TeAP portion ofthe..... to complete thearr Ieokup.
A local SMS interface may be beneficial cIepencIinI on the volume of._lIleclived
The local SMS would provide upclaIes for ported numbers. It is up to CIICh RI'Yice
provider to update their defauk GTT datablses for each iftter-aerivork service via
existing service provider procedures.

• MDN-GTIs and the UIOCiated TeAP inten'Option may be provided on STPs. The
STPs provide orr load sharing of queries to application SCPs and STPs. The STPs

36 Acunau IIIOYC is""'ayto haYc.,.. NP ns for ach pcorocallS opposed to one IT for all line (i.e.. AIM. IN••
WIN).
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provide SCCP maIIIIement in the cue of ipplicalion failures. Service providers need to
aaure com:c:t ud timely Provisioning to avoid circular routing conditions between
SYPs peiformiq OTT.

• MDN-GITs on the SCP and the associated TeAP iJllem)ption may be provided on NP­
SCP (or other SCP) platform. The NP-SCPs should provide load sharing ofqueries to
application SCPS and Gateway STPs as necessary. The SCPS should also pmvide SCCP
JlUlDllCiftent in the c:asc ofapplic:aJion failures. Service providers need to ensure correct
and timely provisioning to avoid circular routing conditions between STPs perfonning
GTT and between STPs and SCPs performing OlT.

• MDN-GTTs on the SCP RJqUiR a six-diait OTT datlbe. on the STP for each GlT
dltlbese located on the SCP. This service provider managed database is used by the
STP to locate the SCP performing the ten-digit OlT.

Another option is to follow. capability beiDa studied by some land-line service
providers. This is a capability where the NP-SCP cb.... the TT value and CdPA of
OlT messages. This scenuio requires a six-digit OTT at the STP. a ten-digit OlT at thl
NP-SCP where a second TT value is reassiped and the changing of the CdPA to the
LRN. A service provider Ihat receives these messaps from another netWork is requirec
to support the new IT value and service bued LRN dltlbase. Each receiving netWOrk i
requited to have and maintain this database for this scenario to be successful.

5.10 I.pacts to the Nu.ber PortabUity Service CODm. PoiDt

The WNP solution will have the following impacts on the NP-SCP (some ofwhich are already
kaown in the LRN soIutioct):

• The NP-SCP must support WNP query messaaes from wireless netWOrk and a response
message including the UN of the ported subscriber's MSC.

• NP-SCPs should be deployed with redundant replicates for total availability. This will
require synchronization ofthe data in an replicated units to be proviclecl by • centralize
service management system.

• NP-SCPs should comply with Bellcore GR-121O-CORE. AJN SCP Generic
Requirements. Section 11. Requirement 11-4 demands that the Man Response TIMe J

the rated tnmsae:tion load be lOOms or less. and the 9S% response time be 120 ms or
less.

• The NP-SCP should implement conpstion CORUOI-.d indiCate such'a condition to
MSCs via ACG as to defined by 1S-41 and/or GSM standards.

•
5.11 I_pads to Cuto.er Care ••d PnvisioDiq

The followiag list describes the potential impact ofNP Oft customer care and provisioniag
syMIIIilS. depending upon a service provider's infraslructure:

Pap 71 ",i.i.
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• Same system in the Customer AcquisitionlCare provisioning suam must interface to II
..... SMS for fteIOliatinllannouncin& ported numbers with the other service
plVVid.cr(s) and for querying existinl subscriber records.

• Ally system which interfaces with the resional SMS syscem must do so with the
eahaac:ed fonnat oftile Customer Account Record ExchanF (CARE). also known as d1
1DClIr-Service Provider Maintenance. Admini..ion. and Provisioning (ISPMAP)
information. ...

5.12 I_pacta to BIUiaC

The following list descn"bes die po1eIIrial iynpKt ofNP on billing and fraud management
systems.

• Roaaing tables may.... to be modified to support both IMSI and MIN. If the billing
~ store IMS!. standIrd call records win also need to be modified and expanded.
Additionally, telephone inventory records must be modified.

• BiDing sysrems will most likely need to suppon more than one identifier for a
subscriber: MIN. IMSI. artdIor MON.

• Any system or process which is built on MIN must be modified to support another 10 .
ntiag, cycle changes. splits. et al.

• Fnud M.........ent will also be implded for the same reason IS above. Call Detail
RcconIs from the visited service providers are currently extracted on the basis ofNPA·
NXX traasJation ofdle billed number.

• A billing module may have to be adcled to the existing AMA records for calls invotvinl
ported numbers. The details are for future study.

• A billing identifier may be added to the call setup or AMA records. Future study is
required.

• Call data message handling(e.[l_1S-124) needs must be.&tressed.

5.13 ....... to MaiD.uee.
The following list describes the potential impact ofNP on the maintenanc:e opcnIIions:

• Perfonnancc and measurements

• F.tt Detection. isolation and recovery

• Alarm detection and alarm reporting

• MainteMnce and administration position

• Test procedures ofthe non-ported number, ported number and discomlected ported
number



5.14 Impacts to Number PortabUity Data Admiaismation

The foliowinlliSl describes the potential impad ofNP on CUStOmer and~ dati
adminisuWon.

• Service pnwiders need to have an EDJ intcrfacc for cxchanling ported subscriber's d

• WSPs must pnmclc for. LSMS function to mediate the data sent from the NPAC·S
to the NP-SCP, includiq the eMIP interface to the NPAC-SMS.

• WSPs must provide fer.- an SOA fuftClion to mediate the data sent from the WSP's
Ml'Yice order entry systems CD the NPAC-SMS. including the CMIP interface to the
NPAC-SMS. .

• The C11A Cellular Operations Record Distribution (CORD) and the LERG data
distribution procedure must be updated to provide rapid exchange of PClSSN. MIN.
other pertinent JOUCinJ IIId subscription information.

• WSPs must provide for a mans (e.g., an Operations Support System. manual) with
which to provision neIWOl'k data. including

- portable NPA-NXX block indicator for the MSes.

- new 17 and new GlTs in the 8TPs.

- HLll updates to include poned numbers. IIId

- truslation data in NP-SCP.

5.15 Impacts te Serrice ad Nenrork RelillbDity

The paniJII ofa customer from one service provider to aaother requires pnwisioIainJ '*-It
that are both KCuaIC. limely, IIId precisely coarcIinated between all service provicIen in •
f'CJIUbIe area. This provisioning is especially critical wicb raped to G17 .ab... a.om
provisioned 017 daulbues can result in secp circ:ullr roudna CORCIitions that Ift8Y adIize al
• liak set's aqJKity within seconds. A circular roaainJ mechaDism is therefore needed that
eliminates secp circular routed messaps from oc:currinJ.

ANSI Tl.112 provides procedures for SCCP..... 1oapiIIJ in die form of.. SCCP Hap
Couater. This hop caumer is available in SCCP X-U"'" (XUDT)Ift_OIIly. .....
.......wiD requiR upp'IIdes to support XUM m..rap formats. Due to..-ic:I_
desired dates of implcmeatation. the UDT.....wiD be 1II1II for IlUIDber partabitity _
existinJ applications. The XUDT messqe has been ftagecI u the desireclloaa tenR _.



5.16 a.... Fadon I_pacts

Today, mobile subscribers may dial seYeR dips for calls within thch- home NPA. Aft NPA is
pe-pended to the dialed diPs for IOIIlC mobile orip.ted calls. In a Number Ponability
en...... 10 diPs must be lent in the q.-y to the NP-SCP. Wftless Number Panabtli1y
etriviDa the I8pIfation ofMSID..MON, with the possibility that the MSIO (as MIN) will nc

, . Nf'IIct Ih NPA of the sublaiber's MON.

Tbe question theD is how will the MSC whit NPA to pre-pend to • 7 dipt dialed
namber. Tbe call miJbt be -iImUeeIL or the iafomuIlion seat to the NP-SCP. if the M~
relies on the MIN MSID or the NPA of the MSC to determine the NPA of the called number.

Tbcre .-e 3 possible solutions:

(a) Require 10 diP local cIiaIinI far all mobile subIcribers. This would treated all mobU
sublcn1Jen .....y C......... or naa-parted) bat may put the wireless carrier th
im"'ents 10 disk 10Cll cIiaIinI- a CGIIlpedtiYc diudvllap ifthe odIer local cam,
wiNless or wireline. stiII...,art 7 diait local dial... (A variatioa would be 10 have
0DIy the ported subIcriIJer dial 10 cliPs. But tbat disadvantqes that subscriber. wou&
not meet dialiDI.,.mycr. ia. ..would require the carrier to maintain multiple dial
plans for diffinnt classes ofsubscriber.)

(b) Auip die ported subscriber III MSm in MIN format with the same NPA as the pone
MON. It is not clear ifthis would always be ""ble. and diis pn.c:tice may affect
MSID admiaisuation and,may "'to inefticialt use ofthe MSID. (MIN ",-...u
is for funher study.) Ifthe mobile subscriIJer hal 8D IMSla MSID~and no MINt 1ht
Msm provides no value for this process since an IMSI does not contain an NPA.

(c) Use the NPA of the MDN oCthe calling mobile subscriber. This solution assumes du
the calling party's MDN is available at the time of this substitution.

5.17 SerYice I.pacts

The following implCtS to savices. u known today, are anticiplted with the i........of
RUllIbel' portability as proposed in this document:

• Over the Air Ac&ivation must support the delivery of. MDN to the MS.

The User Inidaled Over The Air FUDCtian (OTAF) wl1l nat have impIct witIa Call
Qriaiaation GO VnIess Number POItability. Tbe NetwoIt laidalldarAF widI Call
Temaiaadoa wll have lODle im,Ict Oft Vnless N...beI' Porubility.

• CHIP must support the delivery of the MDN and not the MIN u the call,..,.....
for mobile oriam.ed calls.

• Emerpncy services must ensure thai the subscriber is known to the....by the
MDN and not the MSJD. Refer to section 3.3.2 for fur1her discussion.
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• Delivery of... SMS mesup 10 the Destination Me and ultimately the mobile station IS

bIIecI upon the MIN. In WNP. the delivery netWOrk only ha the MDN oflhe mobile
SIaIion. Thelefon, the service is impacIed in routing to the Destination MC. Refer to
sation 3.3.5 for presented solutions.

IIIIpIdS to CLASS type services are simi.... to chose outlined in the ICCF document "INC Repol'"
011 Number Portability," section 13.1.5.1.

There may also exist impacts to propriewy service implementations not appropriate for this
document.
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6. RELATED DOCUMENTS

The followinl documents can provide additional information reprding Number Ponabili~':

• J""Y N,..,.., COIIIIItinee (INC) Rqorr orr N"mbe,. ponDbUity. 11ldustr.v $nvic
prtIVit:kn c..p.IbiJity Forvm f/CCFJ, INC 96-0607-013. July 11. 1996.

• FCC Fint Rqort tmd Ort.kr tmdFIII1_ Notice ofProposed RulelfUJkhrg. FCC 96-:
Juae 27. 1996.

• FC!tlmIl C"."".ict:rtiOllf COIIfIIfwiorr (FCC) Notice ojl'ropo6edlbIIertltlking (HPR
fart. LoctIlN"".,. Ptlf'fllbi/ity.Docket Number9S-l 16. July 13. 1995.

• GMeric ~IIWIIISfor SCP ApplicQliDn tmd G17FlIIICIion for Numbe,. Portabill
Illinois Number Portability Workshop. Issue 0.9S, September 4, 1996.

• Generic Switching IIIId SiptlJiIrf~tne1flSfor NfIIPIkr PortabUity. Illinois NUll

Ponability Workshop. Issue t .02. June 17. 1996.

• CCPN, Tl Letter Ballot 557

• IltISIb$ipIMIIt Guidillinu IIIId Procedura, VersioII I. February 12. 1996.

• North Americtm NfllJlhmng Council LNP A~hitectlD"eandAdminiltratiw PItm. lSI
Mach 4, 1997.

• Tl LB"7SifIIalingSptelll Nwtber 7-Nt.IM,. Portoblilly CallColllpletiDn 10 Q

PortDb/e 1IvIIIber - Irtlegr-ated TnI. currently in ballot to become an American Nati
Standard

Information is available via the World Wide Web regarding number portability. In some cal

the above mentioned document may be found at these web sites.

• www.fcc.gtJV - information reprding the NANC LNP activities. FCC onIers., meeti
etc.

• www.pt1IUd.COIII.this site contains various documents and information related to
wRliae ponIbility.

•• www.II.twg/iIrtJfa/0701.1rt1ll- this site contai~ among many otherthinp. the CCPt
document.
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7. ISSUES

11Ie followial issues are currently being or must be invcscipted before implementing the \\I
SoIutioa:

(a) How may LltNs wilt be usiped per MSC - one ~'servin& area. one per POPIP<
one per NPA-NXX. one per MSC. and/or one per Me (ifmultiple Mes are asocial!
with an MSC)?

(b) Me there aft)' medlads wireless could employ for more efliciem routing.

The following text was lUbmiuecl as contribution to this documem but has not been
apeed upon:

~I routiq for mobile to mobile calls can be more efficient if the
oripwti... wireless aetwortc can identify that the outaoiaa call is wireless.
There an: two options for identifying a wireless call:

- The on...... MSC could maiIaiD a list ofLItNs assiped to MSCs. AI
the MSC receives the LIN in the WNP Query Response. the MSC can c:hoc
see ifthe UN is assiped to 1ft MSC.

- A wiNless indic...could be maintaiaed in the NP-SCP. The iftcIiCIIor wo
be retumed in the WNP Query Ilespoase alonB with the LIN. nail option
requires silftHicant effort and corpontioa with all iadusuy providers.

AD oripaatiDl MSC, upon identifYinl an OtItIOiag wireless c:aI1, may route a
Location Request mesap to the called puty's HLR _ ....6-diP LRN to
HLR OTT a the STP or per intemal tnnsIations. (Note: If there are
multiple HLRs. either the MSC has multiple LRNs or more 6-cliBits
may be needed for the GlT.) If the called party is the HLR will
return the 11..DN in the location request return result messap. The
0J'iainatinI MSC can route the call using the TLDN."

(e) The impact ofWNP with reprd to Emcrpacy Callback whether the call..is.
RIIIftCf access port or otherwise requires further study.

(cI) Performance and capacity impacts should be studied.

(el How will MINt be ldIniaistered?

(f) It.-y be lSIUIned that providiaa ....... widl DtIIIIben ill .... of...........
.... numbers ported (and thus have LRNs UIipecI ill the NP dillI In). I_1M
whit if a resetler wishes to resell off a differeat facility provider........ ill
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